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begun in the REVIEW for October, 1887, and the area of the
country subjected to same much more extended. In previous
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*Two distinct storms.

The meteorological records of the Signal Service show that,
Wonthly rainfalls in excess of ten inches have occurred with
%Ireater frequency and over a larger part of the country during
thay than in the preceding months. The April records show‘
n 3t these monthly rainfalls have occurred at very few stations|
Orth of the thirty-fifth parallel, while the May records show -
‘Ofilt they have occurred locally throughout the northern part
al tthe Uunited States to the eastward of the Rocky Mountains,
a hough a large majority of stations report no sueh rainfalls, |
o?d but few have recorded more than one since the beginning :
Observations. IJiastern Texas and the Carolinas appear to.
a¥e heen most subjected to these excessive monthly rainfalls. ;
of Lhe Pacific coast and in the following-uamed states (somo!
re Which have several stations with long records) rainfalls
In“c_hlng 10 inches, or more, have not been noted in May, viz.,
.dli_tna, Kentucky, New Jersey, Tennessee, Vermont, West
n(:rglnia, and Wisconsin. The rainfalls of Mu.y,.]887, on the
f&lll‘t Pacific coast appear to have been the heaviest that have
®n in that region since the begiuning of observatious, but
o Station reports as much as ten inches, Tatoosh Island, Wash.,
Dorting the maximum, 8.85 inches.
aily rainfalls in excess of two and one-half inches have
yeen much more trequent in May than 1n any month that has
ot been considered since the discussion of these rainfalls was

or more, per hour in May is somewhat greater than for previous
months, the records at a majority of stations show that the
beaviest rainfalls have not reached that amount. Portions of
Towa, Kansas, Nebraska, Pennsylvania, Tennessee, and east-
ern Texas appear to have been most subjected to excessive .
hourly rainfalls. Rainfalls exceeding a rate of one inch per
hour have occurred in May four times since 1880 at each of
the following-named stations: Wellsborough, Pa.; Chatta-
nooga, Tenn.; Fort Riley, Kans.; 1.50 in twenty minutes
(4.50 per hour) on May 14, 1885, at Fort Riley, being the maxi-
mum rate for these stations.

Of the heavy rainfalls shown by the records on file in the
office of the Chief Signal Officer for the month of May the fol-
lowing are some of the most remarkable : Mobile, Ala., 1.64 in
twenty minutes, on the 5th, 1879 (vate per hour, 4.92); Collins-
ville, Madison Co., 111, 1.70 in twelve minutes, on the 23d,
1888 (rate per hour, 8.50); Fort McPhersou, Lincoln Co. Nebr.,
1.50 in five minutes, on 27th, 1868 (rate per hour, 18.00), and
during another storm on the same date 2,25 fell in forty minutes;
LEmory Grove, Baltimore Co., Md., 5.00 in three hours, on 15th,
1879; TFort Snelling, Henunepin Co., Minn., 5.12 in two hours
and twelve minutes, on 31st, 1877; Saint Matthew’s, Orange-
burg Co., S. C., 4.00 in four hours, on the 10th, 1888; Glen-
wood, Mills Co., Iowa, 6.00 in four hours, on 29th, 1878; Sedg-
wick, Harvey Co., Kans., 4.50 in two hours and fifty minutes,
on 12th, 1877.

WINDS.

The
88, are shown oun chart ii by arrows flying with the wind.
exf Drevailing winds were from the north or northwest in the
v reme Northwest and Missouri Valley; in the lower lake re-
°1§’Il_and Gulf States they were mostly southgrly; in the upper
R’SSlssippi valley, upper lake region, Atlantic coast, districts,

9¢ky Mountain region, and on the Pacific coast there were

HIGH WINDS (in miles per hour),
hNO maximum velocities of fifty or miles per hour, other than
haOSe given in the table of miscellaneous lqeteO}'ological data,
ex‘:e been reported. The maximuwm velocity for the month,
Qa('el)t at mountain stations, 80 miles per hour from the north-
8, occurred at Corpus Christi, Tex., on the 28th.

: LOCAL STORMS.
'l‘ead’ A severe storm, accompanied by hail, passed north of
trexarkana, Miller Co., Ark., during the evening, uprooting
M S, ete. It is reported that crops were badly damaged and
Stagh stock killed. Reports from Camden, Ouachita Co., Ark.,
th ate that a violent storm passed through the eastern part of
aly,. county late in the afternoon, the path of the storm being
Ut one hundred aud fifty yards wide. Peru, La Salle Co.,
the a substantial bridge, about four hundred feet long, across
e%niIIl]llnois River, was wrecked by & Sévere storm in the

St?th' Kansas City’ Mo.: reports from Hﬂl‘l'isonville, QOass 00-,

most frequent directions of the wind during May,|in the southern part of that county.

te that one of the severest storms ever éxperienced occurred

The growing grain
was completely destroyed by hail in some portions of the county.
The heavy rainfall caused Grand River to rise nine feet within
two hours. At Kansas City the storm was of considerable
severity, but no damage resulted.

7th. Springfield, Mo. : a thunder-storm, moving from south-
west to northeast, began at 2.35 p. m., and was accompanied
by heavy hail from 3.35 to 3.42 p. m.; fruit trees and garden
vegetables were seriously injured.

Oth. Centreville, Montgomery Co., Ohio: at 10 a. m. a tor-
nado passed about two miles to the northwest, its path being
about one hundred feet wide. No serious damage resulted.
Abilene, Tex.: heavy rain and hail began at 6.10 p. m., the
hail-stones being about the size of partridge eggs; at 6.25 p.
m. another hail storm occurred, the hail-stones being unusually
large, some measuring nine inches in circumfterence. Newark,
Licking Co.,Ohio: the southern part of this county was visited
by a destructive hail storm on the night of the 9-10th.

10th. Cleveland, Ohio: severe local storms are reported to
have occurred at several points in northern Ohio in the after-
noon. At West View, Lorain Co., and New Philadelphia, Tus-
carawas, Co., the storms were of suéicient violence to blow down
large trees and cause damage to buildings. Concordia, Kans.:
thunder began at 11.55 p. m., and was immediately followed
by a heavy fall of large hail, lasting two minutes; some of the
hail-stones measured one and a half inches in diameter; many
windows were broken and almost all tin roofs in this place
were cut through by the hail ; estimated damage $2,000.
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A 1th. Penn, Cass Co., Mich.: five miles west, considerable
damage was done by a severe storm which occurred about 3.30
p- m. What appears to have been a well-defined tornado is re-
ported to have occurred near Freeport, Stephenson Co., I,
in the afternoon. The cloud was of the usual funnel shape, and
moved in an easterly direction, destroying several buildings
along Yellow Creek. Valparaiso, Porter Co., Ind.: forty freight
cars were blown from the railroad track and many of them
demolished by the storm which passed four miles east of this
place during the evening. Bellvoir, Chatham Co., N. C.:
severe thunder-storms, accompanied by hail, occurred on the
11th and 12th. The heavy rains caused streams to overflow,
resulting in much damage.

12th. Bell Centre, Crawford Co., Wis. : about 5 p. m. a storm
of great severity passed in a southeasterly direction from near
the centre of the county for a distance of two miles, its path
being about™ half a mile wide. Three dwellings and mauy
other buildings were destroyed, together with nearly all fenc-
ing and timber that lay ip the storm’s path. Some horses and
cattle were killed and a number of persons were iunjured.
Tionesta, Forest Co., Pa.: between 12.15 and 12.30 p. m. a
storm prevailed, which unroofed several buildings; a small
quantity of hail fell. Lexington, Va.: wheat and garden pro-
ducts were much damaged by the hail storm of the afternoon
of the 12th.

1%7th. The Signal Service observer at Dodge City, Kans,,
reports the following:

It is learned from reliable sources that one of the severest hail storms for a
pumber of years occurred between 4 and 6 p. m., about five miles north of
station. The hail-stones varied in size from walnuts to hens' e

the storm the hail was from three to four inches deep. Large hail also fell at
Cimarron, twenty miles west of here,

Pratt, Pratt Co., Kans, : during the night of the 17-18th a
violent hail storm passed over this county. All windows of
north and west exposure were broken, and small animals were
killed by hail. At Cullison, in the same county, the hail broke
through roofs of buildings,and large quantities of hail remained
on the ground until the following morning.

19th. Durbam, Durham Co., N. C.: asevere and destructive
hail storm occurred in the afternoon, about ten miles northeast
of Durham. The hail-stones are reported to have been nearly
as large as hens’ eggs.

20th. Opelousas, Saint Landry Parish, La. : the cotton crop
in this vicinity was seriously damaged by a severe hail storm
which prevailed for about one bour in the evening. In the
southern part of the parish the storm was especially severe, and
the cotton crop in that section was nearly rnined. The path
of the storm was about three miles wide.

21st. Alexandria, Rapides Parish, La.: a hail storm of
unusual severity passed near this place about 3 a. m. Four
miles from Alexandria hail covered the ground to a depth of
four inches. The course of the storm was from southwest to
northeast. The observer at Fort Elliott reports that an un-
usually severe hail storm occurred twelve miles west of that
place during the evening.

224. Mesquite, Dallas Co., Tex.: one of most destructive
hail storms that has ever visited this section appears to have
developed about eight miles north of this place about 9 p. m.;
hail-stones fell here as large as good sized apples, and being
alternately round and flat in shape. The storm’s path was
from two to three miles wide, and its destruction to crops was
very great; the greater portion of the cotton crop had to be
replanted. Pine Mills, Wood Co., Tex.: a severe hail and rain
storm passed over this place, destroying nearly all the crops.
Wellington, Sumner Co., Kans.: the town of Argonia, about
twenty miles west of Wellington, was visited by a severe local
storm which destroyed a number of buildings. The wind ve-
locity was estimated at seventy-five miles per hour, or more.

28d. Bonham, Fannin Co., Tex.: during the afternoon a
destructive tornado occurred at Brookston, about twenty-five
miles east of Bonham. The path of the storm was about three
hundred yards wide, and within it all buildings, etc., were

s, and after |

demolished. The tornadowas followed by heavy rain and hail.
Sulphur Springs, Hopkins Co., Tex: a destructive hail stor®
occurred two miles east of thisplace. The width of the storm’s
path was about three miles. Cotton plants were completely
destroyed and corn was seriously injured. Corsicana, Tex.,
the storm which occurred during the night of the 23d-24th
caused damage in this vicinity estimated at $25,000. Aboub
a dozen small buildings were demolished and nearly all trees
in the city were blown down. ‘

24th. Knoxville, Johnson Co., Ark.: a violent storm, ac
companied by hail, occurred during the early morning, Thé
corn and cotton crops were badly damaged and many smal
buildings destroyed. Palestine, Tex.: a thunder-storm, ac:
companied by hail and very beavy raips, began at 11.35 an
ended at 11.50 a. m.; some of the hail-stones were as large 28
hazel nuts; 1.17 inches of rain fell in fifteen minutes, doing
much damage to railroads and farming interests in this v¥*
cinity. Vicksburg, Miss.: during a severe storm in the mor®
ing the court-house was partially unroofed and other damag®
done. Reports from Natchez state that the storm caused sim!
lar damage at that place.

2&th. Hassan, Hancock Co., Ohio: heavy rains caused
streams to rise to greater heights than have been known fof
many years. Athens, Jewell Co., Kans.: about 8 p. m. a vi0’
lent storm of hail, rain, and wind passed over this place, caus’
ing considerable damage to buildings and crops. Boisé City
Idaho: a very destructive hail storm is reported to have o¢
curred at Willow Creek, fifteen miles northwest of this city.
The Signal Service observer at Fort Elliott, Tex., reports*
A thunder-storm began at 4.10 p. m. and ended at 7.40 p. m., moving fro®
southwest to northeast. Hail began at 5.18 {; m. and ended at 5.26 p. m,,
hail-stones being spheroidical in sthe and about two inches in diameter; for’
mation, solid snow. The ‘‘breaks’ (hills) at the foot of the plains, seve?
miles northwest of station, were absolutely white with hail-stones for threé
hours after the storm. This was observed by everybody at the statiosi
on the morning of the 26th I walked down to the Sweetwater Creek:
three-fourths of a mile distant, and saw 'Igreat banks of hail-stones whic
had been washed down during the night. The bottoms along the Sweetwatef
were literally covered with banks of hail-stones from six to eight feet 1
depth. It was estimated that there was enough hail to cover ten acres t0
depth of six feet. The hail-stones killed five horses which were out on t

rairic, on a ranch six miles north of station. The Sweetwater Creek wob

ﬁigher than ever known before, the freshet destroying nearly the entire po%
garden. The high water is supposed to have been cavsed by 1 “cloud-burst
at or near the foot of the plains, where the Sweetwater has its source; ther®
was only 0.36 inch of rainfall at the station. On Sunday, May 27th, hail-ston¢®
were collected on the banks of the Sweetwater, which ﬁad been washed do¥?
and lay in drifts six feet deep, actual r.nea.surement by the observer.

26th. Fort Reno, Ind. T.: it is reported that a tornado 0%
curred at Silver City, twenty-five miles southeast of here, ab
3.30 p. m. Several out-buildings were destroyed, and twenty’
five head of cattle killed. Manhattau, Riley Co., Kans. : a rai®
and bail storm occurred during the afternoon, one inch of ral‘}
falling between 5.30 and 6 p. m. Fifteen miles northwest ©
Manhattan wheat, oats, etc., were destroyed. The storm w#®
also very severe and destructive in Clay and Cloud countie?
lying northwest of Riley county. Cedarville, Crawford C0"
Ark.: a tornado occurred in the Indian Territory, ten mil®

northwest of this place, at about 7 p. m. It moved in a dire? -

tion to the north of east, the width of its path being about on®
fourth of a mile and the length about twelve miles, The stor®
passed through a heavily timbered region, destroying near!
all timber in its course. Evansville, Washington Co., Ark
was in the path of the storm and, at that place, two dwelling®
were demolished and several buildings unroofed, Wakeflelds
Clay Co., Kans, : a severe rain and hail storm began at 4
a. m.; a large quantity of hail fell, some of the stones bei?
as large as hens’ eggs; much damage was done to small fruit%
vegetables, etc., in the path of the storm. Chadron, Daw
Co., Nebr.: a ¢ cloud-burst” occurred in the northwestef
part of this county during the night of the 26-27th, submer’
ing five miles of railroad track and washing out numero?
bridges. White River rose six feet in less than an hour. 4
27th. Indianapolis, Ind.: a severe thunder-storm prevail®
from 6 t0 9.25 a. m.; heavy rain fell from 8.20 to 9.35 a. ®
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d‘!l‘ing which time 1.25 inches of rain fell. Hail fell for five
"hutes, the hail-stones measuring one-quarter of an inch in
lameter; in the outskirts of the city the hail was of much
arger gize. Hillsborough, Hill Co., Tex.: a large number of
Uildings were wrecked or damaged by atornado which occurred
ereat 7a. m. The damage is estimated at $100,000. Daven-
Port, Towa : the rain and hail storm in the afternoon caused
eamage in this vicinity to buildings, crops, etc., estimated at
.50)000 or $60,000. The storm began at 3 o’clock and con-
Mued for about twenty minutes. Elgin, Kane Co., IlL: at
w:30 pP. m. a destructive hail storm occurred. The hail-stones
g;l‘se of remarkable size and broke large quantities of window
S,
gﬁcﬂr}‘ed at that place also.
' 8 night of the 27-28th caused no damage at this place, but
€ports show that it was very destructive in other parts of the
Wate. Reports from Holly Springs, Miss., state that the storm
inas unusually severe in that vicinity. Des Moines, Iowa: dur-
a g the night of the 27-28th South Des Moines, Sevastopol,
0d Bloomfield townships were visited by a very destructive
Orm. Hail fell in large quantities, some of the hail-stones
Slng unusually large.
to 8th. Chambersburg, Franklin Co., Pa.: about 4 p. m. a
w“‘lﬁc hail storm passed over this place. The hail-stones
rere unusually large and of irregular shapes. Large quanti-
eie()f window glass were destroyed, and persons and animals
Slt‘“‘k Co.,Ohio : at about noon a severe storm passed over this
aace, causing damage estimated at $60,000, £560,000 of this
theoum' being sustained by the New Hampden watch factory,
X South wing of which was destroyed. Savona, Steuben Co.,
CUrpads about 5 p. m. severe and destructive local storms oc-
erored in this and neighboring counties. Reports from Cam-
atn Mills, in Steuben Co., Wellsville, Alleghany Co., Olean,
ot Yaraugus Co., and Elmira, Chemung Co., show that storms
Unsual severity occurred at those places, causing damage
29tal']gl‘eaber or less extent. The ¢ New York World” of the
Yoof, States that twenty business blocks at Waterville were un-
Wed, and that a church and several other buildings at Allen-
s%n, Alleghany Co. were wrecked. Wheeling, West Va.:
ere Jocal storms occurred in this part of the state, and in
© places they were accompanied by bail. Much damage

Memphis, Tenn.: the storm on

Reports from Galesburg, Knox (0., state a hail storm |

seriously cut and bruised by the falling hail. Canton, |

was done by lightning. Cadiz, Harrison Co., Obio: a storm
of great severity prevailed at this place in the afternoon, caus-
ling damage to many buildings. Eden, Erie Co., N. Y.: about
7 p. m. a hail storm occurred here, the hail-stones being of con-
siderable size; the storm was about of twenty minutes dura-
tion. Oil City, Pa.: a violent and destructive storm occurred
here at between 2.30 and 3 p. m. Remarkably severe storms
also occurred at other points in this and neighboring counties,
and, in some instances, the characteristics of tornadoes were
apparent. In the vicinity of Clintonville, Venango Co., num-
erous derricks and out-houses were blown down. Similar dam-
age was also doune at Fern and vicinity, in Clarion Co., and at
| Titusville, Crawford Co. Zanesville, Muskingum Co., Ohio:
the storm which passed over this section in the morning was
of unusual severity. At Gaysport three spans of a new bridge
were carried away.

! &1Lst. Cartwright’s Whart, Nansemond Co., Va.: about 4

p. m. a storm passed over this place, moving In a northeast-
cerly direction, blowing down many trees and causing damage
[to buildings.

j WATER-SPOUTS,

| Capt. C. H. Hossack, of the s. s. “Saint Asaph,’ reports:
| ¥ May 1st,5 p. mn.,in N. 27° 52/, W. 79° 41/, observed one large
|and six small water-spouts; the former appeared large at the
'clouds and got gradually smaller as it neared the surface of
the sea, where it ended in a long curve from ne. to sw. On
1looking at it with glass, it seemed spiral in shape and travel-
‘ling from e. to w.; although only about one mile distant
could see no ascending currents. The smaller spouts appeareé
to be within one-eighth of n mile of each other and distant about
seven miles from the ship. They seemed large at the clouds,
decreasing in size toward the centre, and increasing at the base,
and were travelling from e. to w. Barometer and thermometer
steady, no fluctuation in either observable.”

Capt. J. W. Tobin, of the s. s. “Alps,’’ reports: ¢‘Near Ja-
' maica, W. 1., May 10th, between 4 and 5 p. m, (Greenwich
time) observed eight or ten water-spouts to the westward; at
5 p. m. was struck by a heavy squall of rain, with wind-force
about 9, from se.,lasting three hours, after which dirty weather
continued until we were well to the northward of the Bahama
Banks. There was no notable change in the barometer.”

>

INLAND NAVIGATION.

OPENING OF NAVIGATION—ICE IN RIVERS AND HARBORS.

1st ég‘"t of Macinac.—Saint Ignace, Macinac Co., Mich. : on the
A ere were from twenty to thirty ice-bound vessels between
tha“@sﬁance Light and Saint Helena’s Island. The ice in
Strait hbroke during the 4th and a large fleet passed through.
M&eke' following table, showing the dates of the opening of
Ing Inac Strait for each season since 1854, is from the *‘Chicago
°rOcean 7 of May b, 1888:

— Year. Date. ! Year. Date.
April 25 |; April 28
56 J May 1 oo May 1
i May 2 .ee. April 29
May 1 .o April 28
April 6 ..s| April 28
April 4 . ﬁpril 20
April 13 . ar. 14
April 25 ess| April 23
April 18 ceof April §
April 17 ool May 4
April 23 wou| April 8
April 21 .os| April 28
April 29 ... April 28
April 23 . 8y 6
April 19 o| April 21
April 2 April 23
April 1 May 4
April 3

e
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we'rghk: Yemarkably early opening of 1878 (March 14) was seven
I advance of the present season.

Lake Erie.—Buffalo,N. Y.: floating ice on the 1st; lake full of
ice on 10th.

Lake Michigan.—Milwaukee, Wis.: the ice in the strait of
Macinac broke up on the 3d, and vessels on both sides passed
through., The steamer ¢“Oswego” reached this point at 11 p.
m., being the first arrival of the season from the lower lakes.

Green Bay.—Green Bay, Wis.: the steamer “Welcome”
which cleared on the 2d was the first departure of the season;
the first arrivals were the steamers ¢ Middlesex” and ¢ De
Pere,” on the 4th.

Lake Superior.—Duluth, Minn.: the steam barge ¢ Kosato,”
from Buffalo, N. Y., arrived on the12th, and the propeller ¢ Fre-
mont”’ cleared on same date. There was much broken ice in the
lake on the 22d, rendering navigation dangerous.

Marquette, Mich. : the harbor was cleared of ice by a strong
westerly wind during the night of the 4-5th. The steamer
«Toledo ! arrived on the 11th, being the first boat of the season.

Devils Lake.—Fort Totten, Dak.: the ice in the lake broke
during the morning of the 10th, and by 9 a. m. had entirely
disappeared. Steamer ¢ Minnie H.”” made her first trip this
season on the 11th.

Misgsouri River.—Poplar River, Mont,: the steamer ¢¢ Batch-
elor” arrived on 25th, being the first arrival of the season.

STAGE OF WATER IN RIVERS AND HARBORS.

In the following table are shown the danger-points at the



